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the mass of excess tissue. Nevertheless, the fat removed in one hour's walk weighs little, and might appear to be negligible. However, if the walk is extended to 3 h daily and such a regimen followed for a month, the fat utilized during the walking will be ninety times this amount, or 3.6 kg-by no means negligible. 
EXPERIMENTAL

The regimen
During the period of study (40-45 days) the patients were admitted to a general medical hospital ward. Diet. The diet for the most part contained about 400 Cal./day, provided by about 40 g carbohydrate, 25 g protein and 15 g fat. The pattern of this diet is shown in Table I with water, flavoured with coffee, vanilla or the like, and taken as a cold drink at intervals during the day. On several occasions the protein content of the diet, and to a smaller extent the calorie value, were raised in order to study the effect of an increased nitrogen intake on the nitrogen balance (Passmore, Strong & Ritchie, 1958). This increase was effected by giving an egg instead of fruit at breakfast, and increasing the portions of lean meat or fish at the midday and evening meals.
Diets providing 1000 Cal., 85 yo derived from carbohydrate, were given to two patients for short periods in order to study the effect on water losses (Passmore, Strong & Ritchie, in preparation Description of the patients The patients had all been referred to a Dietetic Department for a suitable weightreducing diet. They were chosen for study on account of their (I) desire to lose weight, (2) physical fitness to walk, (3) interest and intelligence, when this was considered sufficient for them to co-operate in keeping simple records of their activities, and (4) social and financial circumstances which allowed them to leave their homes and usual occupations for about 2 months. Patient I. M r I., age 32, married, two children, a civilian clerk in the Territorial Army, height 654 in. (166 cm). When first seen in the Outpatient Department he weighed 238 lb (108 kg), and was complaining of lumbar pain, for which no anatomical cause was subsequently found. He was an active man who had practised as an amateur weight lifter; he enjoyed Scottish country dancing, and spent part of his spare time serving with the Royal Observer Corps. Physical examination showed no disability other than excessive weight.
Patient 2. Mrs R., age 40, two children, housewife, height 649 in. (163 cm). When first seen she weighed 304 lb. (138 kg). She was the daughter of a doctor and had made sporadic attempts to reduce her weight; at one time she had been treated with thyroid-gland extract. Mentally and physically she was animated and, in spite of her weight, was very active. The menstrual history was normal. Physical examination showed no abnormality other than obesity.
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admission she weighed 361 lb. (164 kg). The menstrual history was normal. She claimed that in spite of her weight she did all her own housework and shopping, but was sometimes breathless. Physical examination showed no abnormality apart from gross obesity.
Patient 4. Miss McN., age 24, cashier, height 614 in. (156 cm). When first seen in the Outpatient Department, she weighed 239 lb. (109 kg). Two years previously she had succeeded in reducing her weight from 224 to 168 lb. but, as soon as she ceased deliberately restraining her appetite, her weight increased rapidly. She had tried taking amphetamine, which only made her ill-tempered. T h e menstrual history was normal. Physical examination showed obesity; she had a high degree of myopia.
Patient 5. Miss B., age 32, schoolteacher, height 62 in. (157 cm). When first admitted to hospital she weighed 240 Ib. (109 kg). She had been obese since childhood, and had never menstruated. She had rudimentary development of the breasts, and the uterus on palpation was considered to be smaller than normal. Physical examination showed no other abnormalities. In particular there was no clinical evidence of hypopituitarism, or any of the other signs of Turner's syndrome. She had previously been treated with thyroid and desiccated pituitary snuff, which she took sporadically without evident effect. On two occasions tests of thyroid function with radio-iodine indicated hypothyroidism, but there was no clinical confirmation of it during the 6 months she was under observation. The plasma cholesterol concentration (254 and 297 mg/Ioo ml. on two occasions) remained within normal range. These findings might be explained by the surreptitious use of thyroid, but we are satisfied that she was not taking the drug at that time. I n earlier years she had succeeded in reducing weight satisfactorily, but her weight again increased as soon as she returned to an ordinary diet.
Patient 6. Miss M., age 25, clerk, height 644 in. (164 cm). On admission she weighed 263 lb. (I 19 kg). She had been overweight from the age of 14 and had made sporadic attempts on her own initiative and without supervision to reduce her weight by dieting. For the 2 years before admission she had been under the care of the Tuberculosis Authorities, who had treated her successfully for primary pulmonary tuberculosis. During this time she had only gained 4 lb. in weight. The menstrual history was normal. No abnormality was found on physical examination other than gross obesity and genu valgum deformity.
Patient 7. Mr W., age 31, married with one child, male nurse. Height 70in. (178 cm). Weight on admission 289 lb. (131 kg). He had been overweight from the age of 7, after an attack of scarlet fever. At the age of 14 his obesity was treated by dieting, with some temporary success. Physical examination showed no abnormality other than obesity and some varicose veins. Table 2 shows the total loss of weight in each patient during 6 weeks. It also shows the mean daily negative calorie balance on the regimen. The weight losses correspond to a weekly mean loss of from 4.7 to 6.0 lb. (2.14-2.73 kg). This is
RESULTS
Loss of weight.
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A strict reducing regimen for obese patients I09 a more rapid rate of reduction than is possible on more orthodox regimens. The patients appreciated the rapid loss of weight, which encouraged them to persevere. Table 2 also shows the mean daily energy balances, which ranged from -2450 to -3100 Cal./day, and account for the rapid losses of weight achieved. Such energy debits can only be established when the patient is tolerably fit physically, and is determined to persist in making the effort. Although surprised at first by the amount of exercise expected of them, most were more surprised at the ease with which they were soon able to maintain the quota of exercise required. General health. Apart from minor respiratory infections and orthopaedic complaints the patients remained physically well and all stated that they felt much fitter when on the regimen. Psychological disturbances are, of course, common in the obese and have indeed been held responsible for the development of fatness. Some of the patients had occasional emotional outbursts and episodes of depression, but these were not sufficiently severe to lead to any change in the treatment. For the most part they remained cheerful and co-operative.
Complaints of constipation which might have been expected on such a meagre diet were very seldom made. The bulk of the food was kept as high as possible with the small calorie intake and thus, although the average faecal output was naturally small, little difficulty was experienced in defaecation.
Appetite. We were surprised that the subjects complained very little of hunger. Although all were frequently outside the hospital and its discipline when on their walks, we are reasonably sure that they rarely took unauthorized food. There was convincing internal evidence from the daily weighings and daily urine analyses to support their statements that they had adhered strictly to the diets. Mrs R. had two hearty meals away from hospital at a time when she was troubled by emotional disturbance of domestic origin. On the other hand, Miss McN., Miss B. and Mr W.
frequently did not eat the whole of the diet provided and returned portions to the kitchen.
Hunger may not be severe when the diet is greatly restricted. Several professional fasting men were much studied by physiologists over the period 1890-1910. Van Noorden (1907) and Benedict (1915) reviewed this literature, but seldom mention and never seriously discuss hunger and appetite. It would appear that the fasts, in which no food at all was eaten, were not usually associated with excessive or frequent complaints of hunger. Professional fasters can hardly be described as psychologically normal men, and professional pride may have restricted their complaints and grumbles. T o some extent the free acceptance of the regimen by our patients was in the nature of a self-imposed discipline. Unwillingness to admit defeat may have contributed to their ability to persist and also reduced complaints of hunger. I n partial starvation, in contrast to complete fasting, the sensation of hunger is almost constantly present. Thus, in the Nazi concentration camps, 'the thoughts and conversation of most prisoners mainly centred on food' (Helweg-Larsen, Hoffmeyer, Kieler, Thaysen, Thaysen, Thygesen & Wulff, 1952). I n German prisoner-of-war camps, 'a growing feeling of hunger followed and gradually increased in intensity until, after about three weeks, the whole thought of the prisoner-of-war was concentrated on his food ' (Leyton, 1946) . Similarly, in semi-starvation, as studied in the Minnesota experiment, 'the persistent clamor of hunger distracted the subjects when they attempted to continue their cultural interests, manual activities, and studies ' (Keys, Broiek, Henschel, Mickelsen & Taylor, 1950) .
Observations on our subjects are consistent with the hypothesis that the sensation of hunger, which is such a constant feature of semi-starvation, fades when the negative caloric balance is high and the subject approaches a fasting condition. The complicated psychological factors involved make the testing of such an hypothesis difficult, nor have we any adequate physiological explanation for the virtual absence of hunger and meagre appetite in our patients. There is, however, no doubt that excessive hunger does not constitute a bar to the strict regimen which was imposed on these patients.
Ketosis. Urines were tested daily by the Rothera test for ketone bodies. Four of the patients never developed more than slight ketosis, the results of urinary tests being usually reported as 'trace' or ' + '. Three (Miss McN., Miss M. and Mr W.) developed a moderate ketosis and the urine tests were mostly recorded as ' + + ' or ' + +-+ '. It did not appear to affect their health in any way and for most of the 6 weeks they felt very well.
Throughout the period in hospital the patients were deriving about 90% of their energy from the combustion of fat. Their respiratory quotients, both at rest and when walking, were usually well below 0.76 (Table 3 ). This appears to be a critical level in normal persons, below which ketosis usually develops (Courtice & Douglas, 1936) . We have found that in normal subjects when the R.Q. falls below this level (as when resting after a 10-mile walk undertaken in the postabsorptive state) the Rothera reaction is usually strongly positive. In obese subjects factors other than the relative proportion of fat in the metabolic mixtures (as indicated by the value of the R.Q.) must influence the presence or absence of ketosis. Lyon, Dunlop & Stewart (1932) also found that the R.Q. in obese patients was often very low and was not associated with ketosis. This is evidence of an important metabolic difference between obese and normal people. We cannot explain the difference in biochemical terms. The conditions under which ketosis arises are not yet fully understood. The present position has been well reviewed by Campbell & Best (1956). Vol. I 2 A strict reducing regimen for obese patients 1 1 1 On the practical side there can be no doubt that the presence of ketosis need not prevent the use of a low-calorie and high-exercise regimen in the treatment of many obese patients. Number of observations in parentheses.
DISCUSSION
Patients with obesity frequently claim that they have often attempted to reduce weight by dieting, but that it is ineffective. The treatment of obesity is still in many ways an exercise of will power, both on the part of the patient and of the physician. Even among patients who understand and accept the necessity for reducing weight, the effort required to adhere to any form of dietary restriction is beyond the capacity of many. The successful treatment of these patients depends, in the first place, on a clear demonstration that the treatment is practicable and effective, and secondly on the capacity of the individual to adopt and maintain unaccustomed eating habits. Admission of these patients to hospital for a period confers several valuable advantages. The change of environment makes the change in diet more acceptable; habits of so fundamental a nature as eating require a vigorous stimulus and strict adherence to a new manner of living if they are to be radically altered, and if this alteration is to be sustained. Admission to hospital impresses on the patient that obesity is to be regarded as a serious disease, and while in hospital these new habits can be initiated. For many people even the kindliest discipline of hospital routine is helpful.
From every point of view perhaps the most serious potential disadvantage of inpatient treatment might be a wrong emphasis, in that the responsibility for the treatment of the condition may tend to be shifted from the patient, where it properly belongs, to the hospital and its staff. This tendency must be constantly opposed, and every effort made to ensure that the management of the condition becomes entirely the care of the patient before leaving.
The rapid rate of weight loss achieved on this regimen enhances the value of the time spent in hospital. The substantial losses are encouraging, the value of physical exercise is established, and when the patients ultimately leave hospital on a less rigidly restricted diet, they do so with increased self-respect, a sense of real achievement, and a determination to persist, none of which are constantly obtained on the more conventional forms of out-patient management.
Ultimate success in reaching and maintaining a normal weight is far from usual in obesity, and it is too soon to draw any conclusions about these seven patients. Each continued to lose weight while under outpatient supervision, but two defaulted after some months. The majority of patients of this type still appear to depend on supervision for the support required to maintain progress. SUMMARY I. The treatment of obesity by a reducing regimen combining a 400 Cal. diet with regular exercise (up to 4 hours' walking a day) is described.
2.
Observations were made in hospital on seven patients, each of whom lost 13-16 kg in 6 weeks. There were negative energy balances of as much as 3100 Cal.
daily.
3. The patients remained in good health, and hunger was not excessive. Persistent moderate ketosis developed in three patients, but did not interfere in any way with their sense of well-being or activities.
